[Table 1] 

Results of thermal conductivity measurement 



o am pie inu. 




Thermal conductivity 
[W/(m-K)] 


High thermal 
conductivity 


1 


Pure Ag 


320 


O 


2 


Ag-0.005at% Bi Alloy 


319 


O 


3 


Ag-0.2at% Bi Alloy 


296 


O 


4 


Ag-0.4at% Bi Alloy 


271 


O 


5 


Ag-0.6at% Bi Alloy 


247 


X 


6 


Ag-0.005at% Sb Alloy 


319 


O 


7 


Ag-0.2at% Sb Alloy 


292 


O 


8 


Ag-0.4at% Sb Alloy 


264 


O 


9 


Ag-0.6at% Sb Alloy 


236 


X 


10 


Ag-0.2at% Bi-0.01at% Nd Alloy 


296 


O 


11 


Ag-0.2at% Bi-0.1at% Nd Alloy 


294 


o 


12 


Ag-0.2at% Bi-0.5at% Nd Alloy 


287 


o 


13 


Ag-0.2at% Bi-2at% Nd Alloy 


260 


o 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


242 


X 


15 


Ag-0.2at% Bi-0.01at% Y Alloy 


296 


o 


16 


Ag-0.2at% Bi-0.1at% Y Alloy 


294 


o 


17 


Ag-0.2at% Bi-0.5at% Y Alloy 


288 


o 


18 


Ag-0.2at% Bi-2at% Y Alloy 


262 


o 


19 


Ag-0.2at% Bi-3at% Y Alloy 


245 


X 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


292 


O 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


290 


o 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


283 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


256 


o 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


238 


x ! 


25 


Ag-0.2at% Sb-0.01 at% Y Alloy 


292 


o 


26 


Ag-0.2at% Sb-0.1at% Y Alloy 


290 


o 


27 


Ag-0.2at% Sb-0.5at% Y Alloy 


284 


o 


28 


Ag-0.2at% Sb-2at% Y Alloy 


258 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


241 


X 



[Table 2] 

Results of thermal conductivity measurement 



oampie wo. 


wOiTipUolllUn 


Thermal conductivity 
[W/(m-K)] 


High thermal 
conductivity 


1 


Pure Ag 


320 


O 


30 


Ag-0.2at% Bi-0.01at% Cu Alloy 


296 


O 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


295 


O 


32 


Ag-0.2at% Bi-0.5at% Cu Alloy 


290 


O 


33 


Ag-0.2at% Bi-2at% Cu Alloy 


260 


O 


34 


Ag-0.2at% Bi-3at% Cu Alloy 


248 


X 


35 


Ag-0.2at% Bi-0.01at% Au Alloy 


296 


O 


36 


Ag-0.2at% Bi-0.1at% Au Alloy 


295 


O 


37 


Ag-0.2at% Bl-0.5at% Au Alloy 


290 


o 


38 


Ag-0.2at% Bi-2at%Au Alloy 


262 


o 


39 


Ag-0.2at% Bi-3at% Au Alloy 


251 


X 


40 


Ag-0.2at% Sb-0.01at% Cu Alloy 


292 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


291 


o 


42 


Ag-0.2at% Sb-0.5at% Cu Alloy 


286 


o 


43 


Ag-0.2at% Sb-2at% Cu Alloy 


256 


o 


44 


Ag-0.2at% Sb-3at% Cu Alloy 


244 


X 


45 


Ag-0.2at% Sb-0.01 at% Au Alloy 


292 


o 


46 


Ag-0.2at% Sb-0. 1 at% Au Alloy 


291 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


286 


o 


48 


Ag-0.2at% Sb-2at% Au Alloy 


258 


o 


49 


Ag-0.2at% Sb-3at% Au Alloy 


247 


X 


50 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Cu Alloy 


281 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Au Alloy 


281 


o 


52 


Ag-0.2at% Bl-0.5at% Y-0.5at% Cu Alloy 


282 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


282 


o 


54 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Cu Alloy 


277 


o 


55 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Au Alloy 


277 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


278 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


278 


o 


58 


Ag-0.2at% SI Alloy 


265 


o 


59 


Ag-0.2at% Sn Alloy 


248 


X 



[Table 3] 

Results of reflectance measurement 



Sample No. 


Composition 


Reflectance relative to 
Pure Ag [%] 


High 


Wavelength 
405nm 


Wavelength 

UvUI II 1 1 


reflectance 


1 


Pure Ag 


90.8 


92.5 


O 


2 


Ag-0.005at% Bi Alloy 


90.7 


92.5 


O 


3 


Ag-0.2at% Bi Alloy 


86.2 


90.8 


O 


4 


Ag-0.4at% Bi Alloy 


81.6 


89.1 


O 


5 


Ag-0.6at% Bi Alloy 


77.0 


87.4 


X 


6 


Ag-0.005at% Sb Alloy 


90.7 


92.5 


° i 


7 


Ag-0.2at% Sb Alloy 


86.1 


90.7 


O 


8 


Ag-0.4at% Sb Alloy 


81.4 


88.9 


O 


9 


Ag-0.6at% Sb Alloy 


76.7 


87.1 


X 


10 


Ag-0.2at% Bi-0.01at% Nd Alloy 


86.2 


90.8 


O 


11 


Ag-0.2at% Bi-0.1at% Nd Alloy 


85.9 


90.7 


O 


12 


Ag-0.2at% Bi-0.5at% Nd Alloy 


84.8 


90.3 


O 


13 


Ag-0.2at% Bi-2at% Nd Alloy 


80.7 


88.6 


O 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


78.0 


87.5 


X 


15 


Ag-0.2at% Bi-0.01at% Y Alloy 


86.2 


90.8 


O 


16 


Ag-0.2at% Bi-0.1at% Y Alloy 


85.9 


90.7 


O 


17 


Ag-0.2at% Bi-0.5at% Y Alloy 


84.7 


90.2 


O 


18 


Ag-0.2at% Bi-2at% Y Alloy 


80.3 


88.4 


O 


19 


Ag-0.2at% Bi-3at% Y Alloy 


77.4 


87.2 


X 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


86.1 


90.7 


O 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


85.8 


90.6 


O 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


84.7 


90.2 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


80.6 


88.5 


O 


OA 


Ag-u.2at% ob-3at% Nd Alloy 


77.9 


87.4 


X 


25 


Ag-0.2at% Sb-0.01at% Y Alloy 


86.1 


90.7 


O 


26 


Ag-0.2at% Sb-0.1at% Y Alloy 


85.8 


90.6 


o 


27 


Ag-0.2at% Sb-0.5at% Y Alloy 


84.6 


90.1 


o 


28 


Ag-0.2at% Sb-2at% Y Alloy 


80.2 


88.3 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


77.3 


87.1 


X 



[Table 4] 

Results of reflectance measurement 



Sample No. 

== ^^__ ====== 


Composition 


Reflectance relative to 
PureAg [%] 


High 
reflectance 


Wavelength 
405nm 


Wavelength 
650nm 


1 


Pure Ag 


90.8 


92.5 


O 


30 


Ag-0.2at% Bi-0.01at% Cu Alloy 


86.2 


90.8 


O 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


86.0 


90.7 


O 


j 32 


Ag-0.2at% Bi-0.5at% Cu Alloy 


85.3 


90.4 


O 


33 


Ag-0.2at% Bi-2at% Cu Alloy 


81.0 


88.3 


O 


34 


Ag-0.2at% Bi-4at% Cu Alloy 


79.3 


87.5 


X 


35 


Ag-0.2at% Bi-0.01at% Au Alloy 


86.2 


90.8 


O 


36 


Ag-0.2at% Bi-0.1at% Au Alloy 


86.0 


90.7 


O 


37 


Ag-0.2at% Bi-0.5at% Au Alloy 


85.4 


90.4 


o 


38 


Ag-0.2at% Bi-3at% Au Alloy 


81.5 


88.5 


o 


39 


Ag-0.2at% Bi-4at% Au Alloy 


79.9 


87.7 


X 


40 


Ag-0.2at% Sb-0.01at% Cu Alloy 


86.1 


90.7 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


85.9 


90.6 


o 


42 


Ag-0.2at% Sb-0.5at% Cu Alloy 


85.2 


90.3 


o 


43 


Ag-0.2at% Sb-3at% Cu Alloy 


80.9 


88.2 


o 


44 


Ag-0.2at% Sb-4at% Cu Alloy 


79.2 


87.4 


X 


45 


Ag-0.2at% Sb-0.01at% Au Alloy 


86.1 


90.7 


o 


46 


Ag-0.2at% Sb-0.1at% Au Alloy 


85.9 


90.6 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


85.3 


90.3 


o 


48 


Ag-0.2at% Sb-3at% Au Alloy 


81 .4 


88.4 


o 


49 


Ag-0.2at% Sb-4at% Au Alloy 


79.8 


87.6 


X 


50 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Cu Alloy 


84.0 


89.8 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Au Alloy 


84.0 


89.9 


o 


52 


Ag-0.2at% Bi-0.5at% Y-0.5at% Cu Alloy 


83.9 


89.8 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


83.9 


89.8 


o 


54 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Cu Alloy 


83.9 


89.7 


o 


55 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Au Alloy 


83.9 


89.8 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


83.8 


89.7 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


83.8 


89.7 


o 


58 


Ag-0.2at% Si Alloy 


85.5 


90.3 


o 


59 


Ag-0.2at% Sn Alloy 


85.0 


89.9 


° ! 



[Table 5] 

Results of durability (thermal stability) evaluation 



Sample No. 


Composition 


Change in reflectance 
before and after high 
temperature high humidity 
test [%] 


nign 
durability 


Wavelength 
405 nm 


Wavelength 
650nm 


1 


Pure Ag 


-27.3 


-3.0 


X 


2 


Ag-0.005at% Bi Alloy 


-1 .4 


-0.8 


O 


3 


Ag-0.2at% Bi Alloy 


-0.7 


-0.3 


O 


4 


Ag-0.4at% Bi Alloy 


-0.5 


-0.2 


o 


5 


Ag-0.6at% Bi Alloy 


-0.3 


-0.1 


o 


6 


Ag-0.005at% Sb Alloy 


-1.6 


-0.9 


o 


7 


Ag-0.2at% Sb Alloy 


-0.8 


-0.4 


o 


8 


Ag-0.4at% Sb Alloy 


-0.6 


-0.3 


o 


9 


Ag-0.6at% Sb Alloy 


-0.4 


-0.2 


o | 


10 


Ag-0.2at% Bi-0.01at% Nd Alloy 


-0.6 


-0.2 


o 


11 


Ag-0.2at% Bi-0.1at% Nd Alloy 


-0.5 


-0.1 


o 


12 


Ag-0.2at% Bi-0.5at% Nd Alloy 


-0.3 


-0.1 


o 


13 


Ag-0.2at% Bi-2at% Nd Alloy 


0.0 


0.0 


o 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


0.0 


0.0 


o 


15 


Ag-0.2at% Bi-0.01 at% Y Alloy | 


-0.6 


-0.2 


o 


16 


Ag-0.2at% Bi-0.1at% Y Alloy 


-0.5 


-0.1 


o 


17 


Ag-0.2at% Bi-0.5at% Y Alloy 


-0.4 


-0.1 


o 


18 


Ag-0.2at% Bi-2at% Y Alloy 


0.0 


0.0 


o 


19 


Ag-0.2at% Bi-3at% Y Alloy 


0.0 


0.0 


o 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


-0.7 


-0.3 


o 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


-0.6 


-0.2 


o 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


-0.4 


-0.2 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


0.0 


0.0 


o 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


0.0 


0.0 


o 


25 


Ag-0.2at% Sb-0.01at% Y Alloy 


-0.7 


-0.3 


o 


26 


Ag-0.2at% Sb-0.1at% Y Alloy 


-0.6 


-0.2 


o 


27 


Ag-0.2at% Sb-0.5at% Y Alloy 


-0.5 


-0.2 


o 


28 


Ag-0.2a1% Sb-2at% Y Alloy 


0.0 


0.0 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


0.0 


0.0 


o 



[Table 6] 

Results of durability (thermal stability) evaluation 



Sample No. 


Composition 

, = 


Change in reflectance 
before and after high 
temperature high humidity 
test [%] 


High 
durability 


Wavelength 
405nm 


Wavelength 
650nm 


1 


Pure Ag 


-27.3 


-3.0 


X 


30 


Ag-0.2at% Bi-0.01at% Cu Alloy 


-0.6 


-0.2 


O 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


-0.5 


-0.1 


O 


32 


Ag-0.2at% Bi-0.5at% Cu Alloy 


-0.4 


-0.1 


O 


33 


Ag-0.2at% Bi-3at% Cu Alloy 


0.0 


0.0 


O 


34 


Ag-0.2at% Bi-4at% Cu Alloy 


0.0 


0.0 


O 


35 


Ag-0.2at% Bi-0.01 at% Au Alloy 


-0.6 


-0.2 


O 


36 


Ag-0.2at% Bi-0.1at% Au Alloy 


-0.5 


-0.1 


O 


37 


Ag-0.2at% Bi-0.5at% Au Alloy 


-0.4 


-0.1 


o 


38 


Ag-0.2at% Bi-3at% Au Alloy 


0.0 


0.0 


o 


39 


Ag-0.2at% Bi-4at% Au Alloy 


0.0 


0.0 


o 


40 


Ag-0.2at% Sb-0.01at% Cu Alloy 


-0.7 


-0.3 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


-0.6 


-0.2 


o 


42 


Ag-0.2at% Sb-0.5at% Cu Alloy 


-0.4 


-0.1 


o 


43 


Ag-0.2at% Sb-2at% Cu Alloy 


0.0 


0.0 


o 


44 


Ag-0.2at% Sb-4at% Cu Alloy 


0.0 


0.0 


o 


45 


Ag-0.2at% Sb-0.01 at% Au Alloy 


-0.7 


-0.3 


o 


46 


Ag-0.2at% Sb-0.1at% Au Alloy 


-0.5 


-0.2 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


-0.3 


-0.1 


o 


48 


Ag-0.2at% Sb-3at% Au Alloy 


0.0 


0.0 


o 


49 


Ag-0.2at% Sb-4at% Au Alloy 


0.0 


0.0 


o 


50 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Cu Alloy 


0.0 


0.0 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Au Alloy 


0.0 


0.0 


o 


52 


Ag-0.2at% Bi-0.5at% Y-0.5at% Cu Alloy 


0.0 


0.0 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


0.0 


0.0 


o 


54 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Cu Alloy 


0.0 


0.0 


o 


55 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Au Alloy 


0.0 


0.0 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


0.0 


0.0 


o ! 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


0.0 


0.0 


o 


58 


Ag-0.2at% Si Alloy 


-19.9 


-2.1 


X 


59 


Ag-0.2at% Sn Alloy 


-18.4 


-1.8 


X 



[Table 7] 

Change in appearance after salt immersion test of Ag-based thin film 



Sample No. 


Composition 


Change in appearance 
after salt immersion test 


High durability 


1 


. Pure Ag 


Yes 


X 


2 


Ag-0.005at% Bi Alloy 


No 


O 


3 


Ag-0.2at% Bi Alloy 


No 


O 


4 


Ag-0.4at% Bi Alloy 


No 


O 


5 


Ag-0.6at% Bi Alloy 


No 


O 


6 


Ag-0.005at% Sb Alloy 


No 


O 


7 


Ag-0.2at% Sb Alloy 


No 


O 


8 


Ag-0.4at% Sb Alloy 


No 


O 


9 


Ag-0.6at% Sb Alloy 


No 


O 


10 


Ag-0.2at% Bi-0.01at% Nd Alloy 


No 


O 


11 


Ag-0.2at% Bi-0.1at% Nd Alloy 


No 


O \ 


12 


Ag-0.2at% Bi-0.5at% Nd Alloy 


No 


o 


13 


Ag-0.2at% Bi-2at% Nd Alloy 


No 


o 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


No 


o 


15 


Ag-0.2at% Bi-0.01at% Y Alloy 


No 


o 


16 


Ag-0.2at% Bi-0.1at% Y Alloy 


No 


o 


17 


Ag-0.2at% Bi-0.5at% Y Alloy 


No 


o 


18 


Ag-0.2at% Bi-2at% Y Alloy 


No 


o 


19 


Ag-0.2at% Bi-3at% Y Alloy 


No 


o 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


No 


o 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


No 


o 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


No 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


No 


o 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


No 


o 


25 


Ag-0.2at% Sb-0.01 at% Y Alloy 


No 


o 


26 


Ag-0.2at% Sb-0.1at% Y Alloy 


No 


o 


27 


Ag-0.2at% Sb-0.5at% Y Alloy 


No 


o 


28 


Ag-0.2at% Sb-2at% Y Alloy 


No 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


No 


o 



[Table 8] 

Change in appearance after salt immersion test of Ag-based thin film 



Sample No. 


Composition 


Change in appearance 
after salt immersion test 


High durability 




1 


Pure Ag 


Yes 


X 


30 


Ag-0.2at% Bi-0.01at% Cu Alloy 


No 


O 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


No 


O 


32 


Ag-0.2at% Bi-0.5at% Cu Alloy 


No 


o 


33 


Ag-0.2at% Bi-3at% Cu Alloy 


No 


o 


34 


Ag-0.2at% Bi-4at% Cu Alloy 


No 


o 


35 


Ag-0.2at% Bi-0.01at% Au Alloy 


No 


o 


36 


Ag-0.2at% Bi-0.1at% Au Alloy 


No 


o 


37 


Ag-0.2at% Bi-0.5at% Au Alloy 


No 


o 


38 


Ag-0.2at% Bi-3at% Au Alloy 


No 


o 


39 


Ag-0.2at% Bi-4at% Au Alloy 


No 


o 


40 


Ag-0.2at% Sb-0.01at% Cu Alloy 


No 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


No 


o 


42 


Ag-0.2at% Sb-0.5at% Cu Alloy 


No 


o 


43 


Ag-0.2at% Sb-3at% Cu Alloy 


No 


o 


44 


Ag-0.2at% Sb-4at% Cu Alloy 


No 


o 


45 


Ag-0.2at% Sb-0.01at% Au Alloy 


No 


o 


46 


Ag-0.2at% Sb-0.1at% Au Alloy 


No 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


No 


o 


48 


Ag-0.2at% Sb-3at% Au Alloy 


No 


o 


49 


Ag-0.2at% Sb-4at% Au Alloy 


No 


o 


50 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Cu Alloy 


No 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Au Alloy 


No 


o 


52 


Ag-0.2at% Bi-0.5at% Y-0.5at% Cu Alloy 


No 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


No 


o 


54 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Cu Alloy 


No 


o 


55 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Au Alloy 


No 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


No 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


No 


o 


58 


Ag-0.2at% Si Alloy 


Yes 


X 


59 


Ag-0.2at% Sn Alloy 


Yes 


X 



[Table 9] 

Average roughness before and after high temperature high humidity test of Ag-based thin film 



Sample No. 


Composition 


Average roughness 
before and after high 
temperature high 
humidity test [nm] 


High durability 


Before test 


After test 


1 


Pure Ag 


4.18 


7.33 


X 


2 


Ag-0.005at% Bi Alloy 


0.63 


0.93 


O 


3 


Ag-0.2at% Bi Alloy 


0.58 


0.61 


O 


4 


Ag-0.4at% Bi Alloy 


0.55 


0.58 


O 


5 


Ag-0.6at% Bi Alloy 


0.52 


0.54 


O 


6 


Ag-0.005at% Sb Alloy 


0.65 


0.95 


o 


7 


Ag-0.2at% Sb Alloy 


0.58 


0.63 


o 


8 


Ag-0.4at% Sb Alloy 


0.56 


0.59 


o 


9 


Ag-0.6at% Sb Alloy 


0.54 


0.57 


o 


10 


Ag-0.2at% Bi-0.01at% Nd Alloy 


0.58 


0.60 


o 


11 


Ag-0.2at% Bi-0.1at% Nd Alloy 


0.55 


0.59 


o 


12 


Ag-0.2at% Bi-0.5at% Nd Alloy 


0.52 


0.56 


o 




Ag-0.2at% Bi-2at% Nd Alloy 


0.45 


0.48 


o 


14 


Ag-0.2at% Bi-3at% Nd Alloy 


0.44 


0.48 


o 


| 15 


Ag-0.2at% Bi-0.01at% Y Alloy 


0.57 


0.60 


o 


16 


Ag-0.2at% Bi-0.1at% Y Alloy 


0.56 


0.59 


o 


17 


Ag-0.2at% Bi-0.5at% Y Alloy 


0.53 


0.58 


o 


18 


Ag-0.2at% Bi-2at% Y Alloy 


0.47 


0.53 


o 


19 


Ag-0.2at% Bi-3at% Y Alloy 


0.45 


0.52 


o 


20 


Ag-0.2at% Sb-0.01at% Nd Alloy 


0.58 


0.62 


o i 


21 


Ag-0.2at% Sb-0.1at% Nd Alloy 


0.56 


0.60 


o 


22 


Ag-0.2at% Sb-0.5at% Nd Alloy 


0.53 


0.58 


o 


23 


Ag-0.2at% Sb-2at% Nd Alloy 


0.47 


0.50 


o 


24 


Ag-0.2at% Sb-3at% Nd Alloy 


0.47 


0.49 


o 


25 


Ag-0.2at% Sb-0.01at% Y Alloy 


0.58 


0.63 


o 


26 


Ag-0.2at% Sb-0.1at% Y Alloy 


0.55 


0.61 


o 


27 


Ag-0.2at% Sb-0,5at% Y Alloy 


0.54 


0.60 


o 


28 


Ag-0.2at% Sb-2at% Y Alloy 


0.46 


0.54 


o 


29 


Ag-0.2at% Sb-3at% Y Alloy 


0.45 


0.53 


o 



[Table 10] 



^nmnlp No 


Composition 


Average roughness 
before and after high 
temperature high 
humidity test [nm] 


High durability 






Before test 


After test 




1 


Pure Ag 


4.18 


7.33 


X 


30 


Ag-0.2at% Bi-0.01 at% Cu Alloy 


0.59 


0.93 


O 


31 


Ag-0.2at% Bi-0.1at% Cu Alloy 


0.58 


0.90 


O 


32 


Ag-0.2at% Bi-0.5at% Cu Alloy 


0.56 


0.86 


o 


33 


Ag-0.2at% Bi-3at% Cu Alloy 


0.55 


0.75 


o 


34 


Ag-0.2at% Bi-4at% Cu Alloy 


0.54 


0.73 


o 


35 


Ag-0.2at% Bi-0.01 at% Au Alloy 


0.59 


0.94 


o 


36 


Ag-0.2at% Bi-0.1 at% Au Alloy 


0.57 


0.89 


o 


37 


Ag-0.2at% Bi-0.5at% Au Alloy 


0.56 


0.84 


o 


38 


Ag-0.2at% Bi-3at% Au Alloy 


0.54 


0.76 


o 


39 


Ag-0.2at% Bi-4at% Au Alloy 


0.53 


0.75 


o 


40 


Ag-0.2at% Sb-0.01at% Cu Alloy 


0.59 


0.95 


o 


41 


Ag-0.2at% Sb-0.1at% Cu Alloy 


0.58 


0.91 


o 


42 


Ag-0.2at% Sb-0.5at% Cu Alloy 


0.57 


0.88 


o 


43 


Ag-0.2at% Sb-3at% Cu Alloy 


0.56 


0.78 


o 


44 


Ag-0.2at% Sb-4at% Cu Alloy 


0.54 


0.77 


o 


45 


Ag-0.2at% Sb-0.01at% Au Alloy 


0.58 


0.94 


o ! 


46 


Ag-0.2at% Sb-0.1at% Au Alloy 


0.58 


0.90 


o 


47 


Ag-0.2at% Sb-0.5at% Au Alloy 


0.57 


0.86 


o 


48 


Ag-0.2at% Sb-3at% Au Alloy 


0.57 


0.79 


o 


49 


Ag-0.2at% Sb-4at% Au Alloy 


0.55 


0.77 


o 


50 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Cu Alloy 


0.50 


0.55 


o 


51 


Ag-0.2at% Bi-0.5at% Nd-0.5at% Au Alloy 


0.51 


0.56 


o 


52 


Ag-0.2at% Bi-0.5at% Y-0.5at% Cu Alloy 


0.52 


0.57 


o 


53 


Ag-0.2at% Bi-0.5at% Y-0.5at% Au Alloy 


0.51 


0.55 


o 


54 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Cu Alloy 


0.52 


0.58 


o 


55 


Ag-0.2at% Sb-0.5at% Nd-0.5at% Au Alloy 


0.53 


0.60 


o 


56 


Ag-0.2at% Sb-0.5at% Y-0.5at% Cu Alloy 


i 0.52 


0.59 


o 


57 


Ag-0.2at% Sb-0.5at% Y-0.5at% Au Alloy 


0.54 


0.59 


o 


58 


Ag-0.2at% Si Alloy 


0.68 


1.17 


X 


59 


Ag-0.2at% Sn Alloy 


0.79 


1.25 


X 
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Salt immersi 
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Sheet resist 
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High temperature high 
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Amount of 
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c 
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1 

o 
o 
o 

CO 

b 

LU 
J— 

o 

2 





Electric 
resistance 
(ixQcrn) 


CO 

cm 


CO 

co 


Not 
measured 


Not 
measured 


CO 


in 

CO 




CM 
CO 


CO 


co 

CO 


Evaluation results 


Surface roughness (nm) 


Amount 
of change 
fD-Cl 


T- 

co" 


0.06 


0.01 


-0.03 


0.02 


0.01 


0.09 


0.03 


0.06 


0.03 


After 
environ- 
mental 
test [D] 


CO 


0.71 


0.49 


0.56 


0.70 


0.71 


0.72 


0.68 


0.70 


0.62 


Before 
environ- 
mental 
test [C] 


CM 


0.65 


0.48 


0.59 


0.68 


0.70 


0.63 


0.65 


0.64 


0.59 


Reflectance (%): 
Wavelength 400 nm 


Amount 
of change 

[B-AJ 


-27.3 


-0.8 


-0.4 


-0.6 


-0.5 


-0.2 


-0.3 


-0.1 


o 
d 


o 
d 


After 
environ- 

l lief lieu 

test [B] 


63.5 


85.4 


84.7 


84.8 


85.5 


85.7 


87.2 


86.0 


85.8 


85.1 


Initial 
reflectance 
before 
environ- 
mental test 
[A] 


CO 

d 

CD 


86.2 


85.1 


85.4 


86.0 


85.9 


87.5 


86.1 


85.8 


85.1 




int of 


S 


Others 


i 


i 


o 


in 
o 


CD 

d 


p 


o 

CO* 


o 


o 


o 

CO | 


element 
(at* 


Bi, Sb 


■ 


0.19 


0.19 


CD 

o 


CD 

d 


CD 

d 


0.19 


0.20 


0.20 


0.20 


Composition 


Pure Ag 


Ag-Bi 


Ag-Bi-Nd 


Ag-Bi-Y 


Ag-Bi-Cu 


Ag-Bi-Au 


Ag-Bi-Cu 


Ag-Sb-Au 


Ag-Sb-Cu 


Ag-Sb-Cu 


Test No. 








CO 


CD 


o 

CM 


T— 

CM 


. CM 
CM 


CO 
CM 


CM ; 




Comparative 
Example 2 



[Table 16] 



Sample No. 


Composition of sputtering target 


Bi content of thin film 


■i 
i 


An-O 01 p\\°/r. Ri Allnv 
ny v.u i cti /o di ^Aiiuy 


<0.001 


o 


An H Ozl«t%. Ri Allow 


<0.001 


o 
o 


An n H^«t% Ri Allnv 


0.005 


A 

4 


A n O Or)s*t°/L Ri A Mm/ 


0.011 


er 

o 


Ai-< i A1 o+O/ r; Al|ri\f 

Ag-i .41 al /o DI Miioy 


0.056 


6 


Ag-4.50at% Bi Alloy 


0.398 


7 


Ag-7.00at% Bi Alloy 


1.02 


8 


Ag-14.3at% Bi Alloy 


3.82 


9 


Ag-22.9at% Bi Alloy 


9.93 


10 


Ag-40.8at% Bi Alloy 


27.2 



